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1 FIELD OF INVENTION 

2 The current invention relates to entertainment devices and, more specifically, to 

3 systems and methods for configuring connections to media management systems. 
4 

5 BACKGROUND 

6 Media management systems are becoming increasingly popular among 



7 consumers of entertainment media who need assistance in managing their ever- 

8 growing collections of CD's, DVD's, MP3 files and media-playing equipment. Media 

9 management systems interface with a variety of sources of media. For example, a 

10 media management system may receive media from different CD-changers, different 

11 DVD-changers, the Internet, a CD player, a DVD player, a personal computer and a 

12 hard disk drive. Media management systems also interface with a variety of media 

13 players. For example, the same media management system may play media on a 

14 monitor, a television, and on different media receivers. Media management systems are 

15 also typically able to display information about the media available on the connected 

16 sources of media on a user interface. The user interface allows the user to 

1 7 communicate instructions to play selected pieces of media. 

18 Developers of media management systems aim to interface with as wide a 

19 variety of media sources as possible. Providing such variety however is complicated 

20 and expensive. Media sources use a wide variety of interfaces. To support different 

21 interfaces, media management systems must add different plugs or connectors to the 

22 device. Each connector added to the media management system increases the cost of 

23 the device. Each added connector also increases the likelihood of confusing the 

24 consumer by forcing the consumer to cope with still more connectors. 

25 Connectors that provide remote control over the media source equipment 

26 connected to the media management system are particularly problematic. A media 

27 management system would advantageously be able to control and receive media from 

28 disc changers (CD or DVD changers) made by different manufacturers. Different 

29 manufacturers use different protocols and techniques for controlling their disc changers 

30 remotely. A Sony® disc changer typically uses an S-Link interface to receive control 

31 signals from the media management system. A Kenwood® disc changer on the other 
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1 hand may not have a S-Link interface and may therefore require an Infrared (IR) remote 

2 control interface via a direct wire or attached IR LED flasher commonly referred to as a 

3 DVD or CD control port. A Pioneer® disc changer may use an IR remote control 

4 interface either direct wire or attached IR LED flasher, but it may use a different signal 

5 protocol than that of another manufacturer. 

6 While the interfaces may be similar in that all use IR or protocols similar to IR 

7 protocols, the electrical differences are so great that there is insufficient overlap to use 

8 one connector for all. In order to support disc changers from different manufacturers, 

9 the media management system would have to provide a separate hardware interface for 

1 0 each type of device. 

11 Based on the foregoing, a need exists for control interfaces that work with a 

12 variety of different media sources or other equipment that uses remote control 

13 capabilities. 
14 

15 
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1 BRIEF DESCRIPTION OF THE DRAWINGS 

2 The subject matter regarded as the invention is particularly pointed out and 

3 distinctly claimed in the concluding portion of the specification. The invention, however, 

4 both as to organization and method of operation, together with features and advantages 

5 thereof, may best be understood by reference to the following detailed description when 

6 read with the accompanying drawings in which: 

7 FIGURE 1 is a block diagram illustrating an exemplary media management 

8 system; 

9 FIGURE 2 is a block diagram illustrating an exemplary control port configuration 

10 system; 

11 FIGURE 3 is a block diagram illustrating an exemplary embodiment of an 

12 apparatus for configuring and using a control port from Figure 2; and 

13 FIGURE 4 shows signal formats for exemplary modulation schemes in 

14 accordance with exemplary embodiments. 



15 
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1 DETAILED DESCRIPTION 

2 In the following detailed description, numerous specific details are set forth in 

3 order to provide a thorough understanding of the invention. However, it will be 

4 understood that the present invention may be practiced without these specific details. 

5 In other instances, well-known methods, procedures, components and circuits have not 

6 been described in detail, so as not to obscure the present invention. 
7 

8 1 . Overview 

9 Figure 1 depicts operation of an exemplary media management system 10 

10 comprising a plurality of media source input/output (I/O) ports 12 coupled to a plurality 

11 of media source devices or systems (e.g. Internet 20, personal computer 24, disc 

12 changers 26a-c). The media management system 10 accesses each media source and 

13 organizes information about the media that is accessible to the user of the media 

14 management system 10. The media management system 10 displays selected 

15 information about the media on a display 32. The media management system 10 also 

1 6 allows the user to configure and select media to play using a keyboard 34, an IR remote 

17 control 30 or another suitable input device. The media management system 10 

18 comprises a media player interface 18 having a plurality of output ports coupled to a 

19 plurality of media players (e.g. media receiver 38, television 36). A user interface 16 

20 processes user input and output via the display 32 and the keyboard 34 and provides 

21 configuration and execution processes to allow the user to manage and play the media 

22 obtained from the media sources. 

23 The media source devices or systems shown in Figure 1 are the Internet 20, a 

24 personal computer 24, and a first, second and third disc changers 26a-c. The Internet 

25 20 is preferably connected to a network hub 22, which provides Internet access to the 

26 personal computer 20 in a local area network environment. The personal computer 24 

27 may connect to the media management system 10 using any suitable data connection 

28 (e.g. RS232, Ethernet, wireless Ethernet, etc.). In a preferred embodiment, the 

29 personal computer 20 connects to the media management system 10 at an Ethernet 

30 connection over which the media management system 10 connects to the Internet 20. 
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1 The first, second and third disc changers 26a-c may be any disc changer 

2 operable to hold a plurality of media discs such as audio CDs, Super Audio CD's 

3 (SACD), DVD's, etc. The disc changers 26a-c connect to the media management 

4 system 10 at the media source I/O ports 12 to communicate media to the media 

5 management system 10. 

6 The disc changers 26a-c preferably have a remote control port to receive 

7 information that commands the disc changers to perform selected functions. Typically, 

8 the remote control port on typical disc changers 26a-c is an IR receiver operable to 

9 receive digital signals via a wireless or wired IR interface. The disc changers interpret 

10 commands from a pattern of digital signals received at the IR receiver. The digital 

11 signals are formed when the IR receiver receives an IR signal from an IR transmitter 

12 that turns the IR signal on and off at predetermined intervals. The digital signals 

13 conform to a signal protocol used by the disc changer to determine the information 

14 being communicated to the IR receiver. The signal protocol may vary in accordance 

15 with implementation requirements imposed by the manufacturer of the disc changer. 

16 Therefore each manufacturer may implement signal protocols that are specific for 

17 individual disc changers. 

18 In a preferred embodiment, signal protocols may be determined and defined in a 

19 signal protocol driver by analyzing the control port signal and recording various signal 

20 characteristics while sending the IR commands to the IR receiver. The signal protocol 

21 driver may then contain information such as pulse widths indicative of a '0' or a '1 .' The 

22 signal protocol driver may also contain commands or other information to which the 

23 patterns of '0s' and '1s' translate. 

24 In alternative embodiments, the remote control port on the disc changer may be 

25 designed to communicate using a wired signal protocol. One example of a wired signal 

26 protocol is the S-Link protocol used on typical Sony audio-visual equipment. The S-Link 

27 protocol is bi-directional and communicates a serial digital pattern. The S-Link protocol 

28 may also comprise different flavors or variations that may be implemented by different 

29 equipment or by non-Sony equipment. For example, the S-Link protocol may be a 

30 control-S or a control-A protocol. 
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1 In an exemplary embodiment, the media management system 10 comprises a 

2 plurality of control ports managed by a control port system 14. Each control port has a 

3 serial interface that conforms to a selected one of the plurality of signal protocols that 

4 may be used by the disc changers. A serial connection between the control port and 

5 the IR receiver on the disc changer may be a wired IR connection, or a bi-directional 

6 connection that conforms with the S-Link communication protocol. The wired IR 

7 connection may be wired to interface with a wire that terminates at a wired IR receiver 

8 on the disc changer. The wired IR connection may also be wired to interface with a wire 

9 that terminates at an IR transmitter aimed at the IR receiver on the disc changer. In 

10 exemplary embodiments, the plurality of control ports may be configured to operate in 

11 accordance with any one of a selected wired IR protocol, or with an S-Link 

12 communication protocol. 

13 The media management system 10 comprises a main processor 15 to receive a 

14 configuration instruction from the user over the user interface 15. The main processor 

15 15 couples the configuration instruction to the control port system 14. 

16 2. An Exemplary Embodiment of a Multi-Purpose Control Port System 

17 The system of Figure 2 depicts operation of an exemplary control port system 14 

18 that may be used in the system shown in Figure 1. The control port system 14 in Figure 

19 2 comprises an interface controller 60, and a plurality of control signal processors 80- 

20 86. 

21 In a preferred embodiment, the interface controller 60 comprises a 

22 microprocessor operable to communicate with the main processor 15 (in Figure 1) over 

23 a bus system 50. Alternatively, the interface controller 60 may be a function performed 

24 by the main processor 15. The bus system 50 may be any suitable bus system known 

25 in the art. Preferably, the bus system 50 communicates with the interface controller 60 

26 via a Universal Asynchronous Receiver Transceiver (UART). A UART may be a 

27 configurable serial port on the main processor 15. The bus system 50 preferably 

28 communicates with the interface controller 60 using the RS 232, serial port interface 

29 (SPI) or l 2 C from North America Phillips, or even proprietary two and three wire 

30 protocols. In alternative embodiments, however, the bus system 50 is not a serial 

31 interface, but rather a parallel interface. 
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1 In a preferred embodiment, the interface controller 60 uses the Atmel 1M Mega16 

2 microprocessor. Examples of computer programs that may be used with the interface 

3 controller 60 in a preferred embodiment are contained in a CD attached hereto as an 

4 Appendix. The computer programs performed by the interface controller 60 in the CD in 

5 the Appendix are programs written in the 'c' programming language. 

6 The interface controller 60 comprises a line driver 62 and a plurality of protocol 

7 drivers 64. The line driver 62 inputs and outputs data on a plurality of data lines 70a-d 

8 corresponding to the control ports CP1-CP4 76a-d. The line driver 62 inputs and 

9 outputs the data by configuring and driving one of the control signal processors 80-86 

10 corresponding with a selected one of the control ports 76a-d. The line driver 62 uses 

1 1 one of the protocol drivers 64 to configure the control signal processor 80 and to encode 

12 or decode commands sent to or received from an external device. 

13 The external devices may include a first AA/ device 90, a second AA/ device 92, 

14 a third AA/ device 94 and a fourth AA/ device 96. The first AA/ device 90 and fourth AA/ 

15 device 96 comprise bi-directional control lines that interface with first and fourth control 

16 ports 76a and 76d, respectively. The first and fourth control ports 76a and 76d may be 

17 examples of ports conforming to the S-Link control protocol. The second AA/ device 92 

18 comprises a wireless IR control interface. The control port system 14 has a wire 

19 extended IR transmitter 76b that communicates IR signals based on the digital electrical 

20 signals output by the control signal processor 82. The third AA/ device 94 has a wired 

21 IR interface that is an output only that communicates IR signals to the fourth control port 

22 76d. 

23 In an exemplary embodiment, the interface controller 60 receives a configuration 

24 instruction from the system bus 50 and configures the control signal processor 80-86 to 

25 operate in accordance with the a selected protocol driver 64. The configuration 

26 instruction specifies the selected protocol driver, which correlates with the type or brand 

27 of equipment connected at the control port 76a-d. For example, a CD changer 

28 manufactured by Kenwood® may operate in accordance with a different signal protocol 

29 than a Pioneer® CD changer. The plurality of protocol drivers 64 may therefore 

30 comprise a Kenwood® CD changer signal protocol and a Pioneer® CD changer signal 

31 protocol. 
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1 In a preferred embodiment, the media management system 10 uses a 

2 configuration process to query the user for information regarding the equipment 

3 connected to the media source I/O ports 12. When the user identifies the brand of CD 

4 changer connected to one of the media source I/O ports 12, the main processor 15 may 

5 identify the corresponding protocol driver in the configuration instruction to the interface 

6 controller 60. 

7 Alternatively, the media management system 10 may perform a self-discovery 

8 process. For example, a CD changer may couple signals that identify the CD changer 

9 as being of a particular type or brand when it is connected to control port 76a. The 

1 0 interface controller 60 may have the control port 76a in an unconfigured state before the 

11 CD changer is connected to the control port 76a. In the unconfigured state, the 

12 interface controller 60 may drive the control signal processor 80 to input data signals 

13 when the CD changer is connected to the control port. The data signals may be 

14 compared to predefined patterns that identify the brand or type of CD changer. The 

15 protocol driver corresponding to the identified CD changer would then be used to 

1 6 configure the control signal processor 80. 

17 In another example of a self-discovery process, the interface controller 60 may 

18 float (or hold at a high or low digital level) the input line 170 and have the control signal 

19 processor 80 float (or hold at a high or low digital level) the control port 76 as an input 

20 line. The control signal processor 80 and the interface controller 60 may then detect 

21 any attempt to load the input control port line 76. An attempt to load the line may be 

22 sensed by detecting a signal attempting to pull the input control port line 76 in a 

23 direction opposite its digital high, low or floating level. Once an attempt to load the line 

24 is detected, the interface controller 60 may initiate a configuration process with the user, 

25 or exchange signals with an external device that is loading the input control port line 76. 

26 The control signal processors 80-86 in Figure 2 couple the data lines 70a-d from 

27 the interface controller 60 to the corresponding control port 76a-d in accordance with 

28 the control lines 72a-d from the interface controller 60. In a preferred embodiment, the 

29 control signal processors 80-86 comprise at least one complex programmable logic 

30 device (CPLD) although other programmable devices may be used as well. For 

31 example, the control signal processors 80-86 may be implemented as a separate part or 
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1 integrated into a microcontroller or FPGA programmed in accordance with the logic 

2 required to drive the control ports 76a-d. Examples of computer programs that may be 

3 used to program an Altera EPM7032A CPLD in a preferred embodiment are attached 

4 as VHDL files in the CD attached hereto as an Appendix. 

5 3. An Exemplary Control Signal Processor 

6 Figure 3 depicts operation of an exemplary control signal processor 80 

7 comprising an IR modulator unit 100 and a bidirectional buffer 110. The control signal 

8 processor 80 is coupled to the interface controller 60 with data lines 70 and control lines 

9 72. The bidirectional buffer 1 1 0 couples directly to the control port 76. 

10 The data lines 70 comprise a data input line 170 and a data output line 172. The 

1 1 interface controller 60 (preferably under the control of the line driver 62) drives the data 

12 output line 172 and samples the data input line 170. The data input line 170 and the 

13 data output line 172 are coupled to the bidirectional buffer 110. The bidirectional buffer 

14 110 comprises a buffer enable signal having one state to enable the bidirectional buffer 

15 1 1 0 to couple the data signal at the control port 76 to the data input line 1 70. The buffer 

16 enable signal may have a second state to enable the bidirectional buffer 1 10 to couple 

1 7 the data output line 1 72 to the control port 76. 

18 The control lines 72 comprise a direction control line 174, a modulation carrier 

19 signal 176, a modulation enable line 178, and a modulation polarity line 180. The 

20 direction control line 180 is coupled to the buffer enable signal on the bidirectional buffer 

21 1 10 to control the direction of the data signal at the control port 76. In a first state, the 

22 direction control line 1 74 enables the bidirectional buffer 1 1 0 to input a data signal at the 

23 control port 76 and in a second state, the direction control line 174 enables the 

24 bidirectional buffer 1 1 0 to output a data signal on the control port 76. 

25 The modulation carrier signal 176, the modulation enable line 178 and the 

26 modulation polarity line 180 are coupled to the IR modulation unit 100 to modulate the 

27 signal output on the control port 76 in accordance with the selected protocol driver 64. 

28 In preferred embodiments, the output signal coupled to the control port 76 may be 

29 modulated to enable a receiving IR receiver to distinguish infrared light containing data 

30 from stray incident infrared light from other sources. Typical IR receivers may use an 

31 automatic gain control circuit coupled to a phase-locked loop circuit to sense the carrier 
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1 signal and lock in on the signal in the appropriate state to re-create the original data 

2 signal. 

3 The modulation unit 100 in Figure 3 senses the modulation enable line 178 to 

4 enable modulation. If modulation is enabled, the modulation unit 100 senses the 

5 modulation polarity line 180 to invert the output signal when the carrier signal is not 

6 coupled to the control port 76. When the output signal is at a high digital level then, the 

7 output signal is coupled to the bidirectional buffer 1 10 to be output on the control port 76 

8 directly. When the output signal transitions to a low digital level, the modulation unit 100 

9 couples the modulation carrier signal 176 to the bidirectional buffer 1 10 to be output on 

10 the control port 76. When the output signal transitions back to the high digital level, the 

11 modulation unit 100 couples the output signal to the control port 76. If the modulation 

12 polarity line 180 is set to a normally high state, the output signal is coupled directly to 

13 the control port 76. If the modulation polarity line 180 is set to a normally low state, the 

14 output signal is inverted before being coupled to the control port 76. 

15 Figure 4 depicts examples of signals that are generated during exemplary 

16 operation of the modulation unit 100. An example of a data output signal 200 is shown 

17 in Figure 4 to illustrate the output signal at the output data line 170. The data output 

18 signal 200 is output at the control port 76 as an unmodulated output control port signal 

19 220 if the modulation enable line 178 is set to a disabled state. If the modulation enable 

20 line 178 is set to an enable state, the modulation carrier signal 176 is coupled to the 

21 control port 76 when the output signal at the output data line 170 transitions from its 

22 digital high state. 

23 A first modulated signal 230 illustrates a modulated output signal when the 

24 modulation polarity 180 is set to normally high. As shown in Figure 4, the first 

25 modulated signal 230 comprises a high level representative of the output data line 170 

26 directly coupled to the control port 76. The normally high state of the modulation 

27 polarity line 1 80 signals the modulation unit 1 00 to output the output signal on the output 

28 data line 170 directly to the control port 76 as long as it is in the high state. When the 

29 output data line 1 70 transitions to a digital low level, the modulation unit 1 00 couples the 

30 modulation carrier signal to the control port 76. 
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1 A second modulated signal 240 illustrates a modulated output signal when the 

2 modulation polarity 180 is set to normally low. As shown in Figure 4, the second 

3 modulated signal 240 comprises a low level representative of the inversion of the output 

4 data line 170 before being coupled to the control port 76. The normally low state of the 

5 modulation polarity line 180 signals the modulation unit 100 to invert the output signal 

6 on the output data line 170 before coupling it directly to the control port 76 as long as it 

7 is in the high state. When the output data line 170 transitions to a digital low level, the 

8 modulation unit 100 couples the modulation carrier signal to the control port 76. 
9 

10 4. Conclusion 

11 While certain features of the invention have been illustrated and described 

12 herein, many modifications, substitutions, changes and equivalents will now occur to 

13 those skilled in the art. It is, therefore, to be understood that the appended claims are 

14 intended to cover all such modifications and changes as fall within the true spirit of the 

15 invention. 
16 



McDonnell Boehnen Hulbert & Berghoff 1 o 

300 South Wacker Drive, 32nd Floor 1 ° 

Chicago, IL 60606 

(312)913-0001 



